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abstract: Third-stage larvae of Hysterothylacium aduncum were found infecting the hermit crab Pagurus 
acadianus, the gammaridean amphipod Proboloides holmesi, and the caprellid amphipod Caprella linearis. Five 
nematodes were found in 3 infected hermit crabs (100%) collected from the brackish Bras d’Or Lakes, Cape 
Breton Island, Nova Scotia. One infected hermit crab (0.3%) and 2 specimens of P. holmesi (7.7%) on the Scotian 
Shelf (the continental shelf off Nova Scotia) near Sable Island were each infected with single worms. One specimen 
of C. linearis (0.06%) in the St. Croix River, close to where it enters Passamaquoddy Bay, New Brunswick, was 
infected with a single nematode. No larva of H. aduncum was found in 18,210 amphipods belonging to 32 
species other than P. holmesi and C. linearis, 1,254 mud shrimp (Crangon septemspinosa), 1,147 cumaceans, 
417 isopods, or 4,819 polychaetes collected near Sable Island nor in 780 other hermit crabs (P. arcuatus and P. 
pubescens) collected from various areas on the Scotian Shelf and Georges Bank. Two fourth-stage larvae and 
one adult female H. aduncum were found in 2 amphipods {Ceradocus torelli) found among the gut contents of 
an Atlantic cod collected in the Cabot Strait. The intermediate host list of Hysterothylacium spp. compiled by 
Norris and Overstreet (1976) is updated. 
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Nematode species of the genus Hysterothyla¬ 
cium (Ascaridoidea: Anisakidae) are extremely 
common intestinal parasites of teleosts, especial¬ 
ly in the marine environment. In North Atlantic 
waters, Hysterothylacium aduncum (Rudolphi, 
1802) Deardorff and Overstreet, 1981 {=Thyn- 
nascaris adunca = Contracaecum aduncum), 
generally is the only species recognized, but the 
taxonomy is unresolved (Koie, 1993). Off the 
Pacific and Atlantic coasts of North America, 
there are at least 76 species of teleost hosts of H. 
aduncum (see Margolis and Arthur, 1979; Love 
and Moser, 1983). 

As with other anisakid nematodes, the life cy¬ 
cle involves an invertebrate intermediate host. 
Norris and Overstreet (1976) reviewed the known 
invertebrate hosts reported for Hysterothylacium 
spp. At that time, known hosts consisted of 10 
copepods, 5 mysids, 1 isopod, 1 amphipod, 3 
euphausiids, 17 decapods, 10 polychaetes, 5 gas¬ 
tropods, 2 cephalopods, 3 cnidarians, 1 cteno- 
phore, 9 chaetognaths, and 1 starfish. 

Since 1989, the Canadian Department of Fish¬ 
eries and Oceans has conducted extensive sur¬ 
veys of invertebrates off Atlantic Canada. During 
the course of this survey, new intermediate hosts 
for H. aduncum were discovered and are re¬ 
ported herein, along with an update of Norris 
and Overstreet (1976). 


Materials and Methods 

Marine invertebrates were collected from various 
areas off Nova Scotia and New Brunswick using a 0.5- 
m^ Van Veen grab, epibenthic sled, scallop dredge, or 
coarse-meshed plankton net. Animals were collected 
in the Bras d’Or Lakes, Nova Scotia, from the CSS 
Navicula in August 1989; on the Scotian Shelf from 
the CSS Alfred Needier in February 1989 and 1990 and 
from the CSS E. E. Prince in May 1989 and 1990; on 
Georges Bank from a commercial scallop dragger in 
May 1991; and in the St. Croix River, New Brunswick, 
in June 1993. Collecting sites are shown in Figure 1. 
In addition, 2 infected amphipods {Ceradocus torelli) 
were removed from the stomach of an Atlantic cod 
{Gadus morhua) (collected from the CSS Gadus Atlan- 
tica with an otter trawl in the Cabot Strait between 
Cape Breton Island and Newfoundland, 47°05.5'N, 
58°54.1'W) and frozen. 

Invertebrates were fixed and preserved in 5% glyc¬ 
erol in 70% ethanol, sorted, identified, and dissected 
using a stereomicroscope. Nematodes were measured 
and identified using a compound microscope equipped 
with a calibrated ocular micrometer or with a cali¬ 
brated digitizer and drawing tube. All measurements 
are given as means with the range in parentheses. 

Results 

Hysterothylacium aduncum was found infect¬ 
ing Acadian hermit crabs {Pagurus acadianus), 
gammaridean amphipods {Proboloides holmesi), 
and caprellid amphipods {Caprella linearis) (Ta¬ 
ble 1). Each amphipod was infected with a single 
worm, and intensity ranged from 1 to 3 in hermit 
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Figure 1. Map depicting invertebrate sampling locations in the Bras d’Or Lakes, on the Scotian Shelf and 
Georges Bank, Nova Scotia, and on the St. Croix River, New Brunswick. Large arrows indicate where crustaceans 
infected with Hysterothylacium aduncum were found. 


crabs. Sites of collection of infected invertebrates 
are shown in Figure 1. No anisakid was found 
in 18,210 amphipods belonging to 32 other spe¬ 
cies, 1,254 mud shrimp {Crangon septemspino- 
sa), 1,147 cumaceans, 417 isopods, or 4,819 
polychaetes collected in the vicinity of Sable Is¬ 
land in 1989-1990 nor in 74 Acadian hermit 


crabs from Georges Bank or 780 hairy hermit 
crabs {P. arcuatus and P. pubescens) collected 
from various areas on the Scotian Shelf and 
Georges Bank. 

All specimens of H. aduncum possessed a bor¬ 
ing tooth, an intestinal cecum, a short ventric- 
ulus, a ventricular appendix, and an excretory 


Table 1. Prevalence (%) and mean intensity (M.I. = mean number/infected host) of Hysterothylacium aduncum 
in invertebrates collected in eastern Canada. 


Species 

N 

P (%) 

M.I. 

Site 

Pagurus acadianus 

3 

100 

1.7 

Bras d’Or Lakes 

Benedict, 1901 

331 

0.3 

1.0 

Scotian Shelf 

Proboloides holmesi 
Bousfield, 1973 

26 

7.7 

1.0 

Scotian Shelf 

Caprella linearis 
(Linnaeus, 1767) 

1,664 

0.06 

1.0 

St. Croix River 
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Table 2. New invertebrate hosts for marine species of Hysterothylacium published since Norris and Overstreet (1976). Species previously recorded as natural or 
experimental hosts of any species of Hysterothylacium in Norris and Overstreet (1976) are omitted here. 


Host 

Parasite 

Locality 

Source 

Cnidaria 

Aglantha digitale 

Hysterothylacium sp. 

Oslofjord 

Svendsen, 1990 

Ctenopora 

Mnemiopsis mccardyi 

H. aduncum 

Black Sea 

Gaevskaya and Mordvinova, 1993 

Arthropoda 

Copepoda 

Acartia bifilosa 

Hysterothylacium sp. 

Baltic Sea 

Zander et al., 1994 

Acartia tonsa 

H. aduncum 

Experimental 

Koie, 1993 

Calanus sinicus 

Thynnascaris sp. 

East China Sea 

Shimazu, 1982 

Centropages hamatus 

C. aduncum 

Experimental 

Val’ter et al., 1979 


Hysterothylacium sp. 

Baltic Sea 

Zander et al., 1994 

Centropages typicus 

Hysterothylacium sp. 

Oslofjord 

Svendsen, 1990 

Cyclospina sp. 

C. aduncum 

Experimental 

Val’ter et al., 1979 

Eurytemora hirundoides 

Hysterothylacium sp. 

Baltic Sea 

Zander etal., 1994 

Oncaea borealis 

C. aduncum 

Experimental 

Val’ter et al., 1979 

Pseudocalanus elongatus 

H. aduncum 

Black Sea 

Solonchenko and Kovaleva, 1985 

Mysidacea 

Mysis stenolepis 

H. aduncum 

Bras d’Or Lakes 

Jackson, 1995 

Neomysis integer 

H. aduncum 

Ythan estuary 

Gibson, 1972 


H. aduncum 

Ise^ord 

Koie, 1993 

Neomysis intermedia 

H. aduncum 

Lake Toro 

Yoshinaga et al., 1987b 

Neomysis japonica 

H. haze 

Experimental 

Yoshinagaet al., 1989 

Isopoda 

Idothea sp. 

H. aduncum 

Isefjord 

Koie, 1993 

Jaera albifrons 

Hysterothylacium sp. 

Baltic Sea 

Experimental 

Zander et al., 1994 

Koie, 1993 

Sphaeroma rugicauda 

H. aduncum 

Experimental 

Koie, 1993 

Amphipoda 

Amphithoe valida 

H. haze 

Experimental 

Yoshinaga et al., 1989 

Anisogammarus kygi 

H. aduncum 

Salmon hatchery, Japan 

Moravec and Nagasawa, 1986 

Calliopius laeviuscutus 

Hysterothylacium sp. 

Baltic Sea 

Zander et al., 1994 

Caprella linearis 

H. aduncum 

St. Croix River 

This study 
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